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Abstract 
In this study, educational materials has been developed by using WPF (Windows Presentation Foundation) platform on the 
computer system with multi-point touch surface for children in the pre-school education with 5-6 age group in order to learn 
“time” term. These educational materials have been applied to experiment group (20 pre-school students) during 5 weeks. In 
order to measure the performance of this process, pre-test and last-test has been applied to the control group (other 20 pre-school 
students) whom educated traditional method. Kolmogorov-Smirnov test is implemented for availability of the distribution of 
variables. Then, T-test and Chi-square test are performed for getting the meaningfulness between two group's successes. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
While developments in science and technology creating new training requirements, on the one hand are able to 
provide new opportunities for education. Of course, computers are one of these possibilities. Today, computers are 
started to use by people whose different aims and interest; even they have been an integral part of everyday life. 
Nowadays, The place of "Is the computer used in education?" "How do we use the computers in education 
effectively and efficiently?" takes. Increasingly widespread use of computers in the life of individuals and society of 
tomorrow's world very different from today's complex gives the impression to be at an advanced level. Adopting the 
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people to this new world requires having using skills and recognizing. It is possible that the people to meet the 
computer at an early age and go through a structured computer training. To meet the computer or to start to computer 
training, it can be considered pre-school years are available (Yasar, 2004). Scientists and researchers have many 
responsibilities in every area where the use of computer as a device.  Because the computer is a common way to take 
advantage of the facilities offered and aim to ensure appropriate use of computers provide great convenience to 
mankind. It needs to be analyzed and search effectively to benefit from all these areas where computers are used. 
Education area is also the area that this research is done. While the role of the computer in education is arguing, on 
the one hand the possibilities of the computer for children are tried to develop. The studies have been made so far 
shows that use of computer has influenced toward strengthen the system existed system before (Sahin, 2006). 
According to some researchers the game on the computer is the basic element.  John Dewey, learning more aimless 
described the development as a condition that occurs during the game, computer education illustrate the benefits of 
the game feature. While Piaget emphasizing that the children plays are primarily research, he also highlights the 
children is a natural theorist and tested the hypothesis that establishing and wrong when that change is remarkable. 
The increasingly cheaper and increasing the ease of use of the computer in the form of an expensive common belief 
that teaching mechanism has changed. This view is replaced by the idea of the computer is a device of education that 
teaches by amusing (Sahin, 2006). At the stage of pre-school and primary level of education received in the future no 
matter how high it is observed that the increase in success. In this era of technological infrastructure, learning more 
effective use of his studies was uncovered. In recent years, many areas of our lives into the touch surface is a known 
fact. It is true to say that applications on the touch pads are more comfortable and willing. Multi-touch surface 
technology is seen as a new perspective of human-computer interaction of the future. With this technology, such as 
keyboard-mouse input device can be made without the need for the requested operation. In this study, application 
results of educational materials developed to be taught time concept toward to pre-school period on the computer 
system that has multi-touch surface screen were analyzed. Time on the concept of educational materials prepared in 
WPF software platform and train in the town of Konya Ilgın conduct training activities Elif Kindergarten students 
studying in the 5-6 age group were made on the application. It is determined that a group consisting of 20 children 
each one selected randomly in the context of application. One of these groups is called experiment and the other 
control group. It was applied pre-test before starting time concept education; subsequently it was given time concept 
training for five weeks. After the training, both experiment and control group post-test was administered on the 
concept of time. The experimental group prepared in advance on the device screen when the touch pad concept when 
teaching with educational materials, training was given to the control group using traditional methods. In the final 
stage of our study, according to the results of pre-test and post-test and descriptive statistical analysis was made, 
with multi-point touch surface of the device in terms of educational performance evaluation was carried out. 
2. Previous works 
Many studies have been carried out related to educational technology in our country and the world. However, 
there hasn't been many studies owing to multi-touch technology is just new. Uzun, (2013), “The process of 
educational materials designing and developing improved for multi-touch screen: In the study of formative research 
sample; the teacher and student are determined matters of educational materials needed to be considered developed 
for multi-touch screen by examining their experiences and opinions. This study has content about how to be course 
materials considered developing on multi-touch screen surface (Uzun, 2013). Multi-touch pad except for the use of 
computer aided education as training material for use in pre-school education-related studies examined results 
obtained are as follows; 
Rubin and his colleagues carried out a research in 1983 to investigate changes between two kindergartens which 
has computers and not by selecting experiment and control group. They continued this search for 4 weeks. It was 
found that the children in the class that has computer include the functional and dramatic plays more. These changes 
did not occur in the non-computer class. They found that the interaction did not adversely affect the children, and it 
supported the children in computer-child interaction (Coskun, 1990). In his study, Haugland (1992) compared 
computerized education and traditional education methods, and as a result he found that 3-4 years children's 
activities supporting computer use, their problem-solving, analysis, improve their ability and their children's 
development areas in promoting computer training and incredible advances that are being recorded. The previous 
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studies in pre-school education related to be taught time concept as follows; Kurtulus (1999) carried out a study in 
order to search to teach time concept via creative activities for a group of children that ongoing early childhood 
education intuition. Trial of the research conducted using the model to be applied in preschool creative activities 
based on the creation of training programs, give positive results in terms of the quality of education that was 
revealed (Er, 2008). 
3. Material and methods 
The educational materials related to time concept in our study were developed by using WPF platform on multi-
touch device. The scale that we used relating to be learnt the time concept was prepared by Kurtulus (1999), and 
validity and reliability tests were conducted. The statistical analysis that we carried out in the determining level of 
the study includes Kolmogrov-Smirnov test, T-test and Chi-square test. In this study, the “time term scale” which 
was developed by Kurtulus (1999) was implemented for the purpose of evaluating their knowledge of the children 
age 5-6 ongoing pre-school education. Totally 72 questions were created, as 19 questions for sorting skills, 36 
questions for classification of sorting time units, and 17 questions for their skills of using the tools displaying the 
time. Validity and reliability studies for the first 105 children who attend pre-school education were implemented. 30 
children from this group test - test work is in continuity with the coefficient was calculated as 0.98. Additionally, the 
Cronbach's alpha internal consistency coefficient was 0.95. The analysis of the substances to be located on the scale 
9, 17, 18 and 20 Questions were removed. With this data in the scale, there are 14 questions for their skills of time 
units, 37 questions for their classification and ranking skills, and 17 questions for the testing of their using skills of 
the devices displaying the time and totally 68 questions were used and finalized. The scale on the concept of time 
comprises 10 topics. The scale of the study; multi-point touch on the surface in terms of applicability in evaluating a 
total of 28 questions, covering all subjects and a total of 10 points selected ingredients and step into interface design 
is made to proceed. Children presented visualizations; hand-eye coordination at the same time more than one finger 
incorporated into the application could be designed due to the multiple senses to (touch, hearing and sight) at the 
same time addressing by first and foremost motivation was subsequently increasing was targeted. An 
implementation evaluation form is created for recording the pre-test and post-test values for each student. In this 
form, there are knowledge such as Name-Last name, Age, Sibling number, Father's occupation, Mother's occupation, 
Family Unity Status, and Family financial status. At the same time, along with this study the answers which are 
taken from both groups were recorded in this form during pre-test and final test. As for grading, it was evaluated that 
each wrong answer as “0” and each correct answer as “1”. These tests were carried out one by one in a separate 
room against negative stimulus which would come from outside. 
3.1. Multi-touch device 
Multi-point touch technology up to 255 simultaneous touch points is the ability to function with. Although it has 
been a new developing technology nowadays, its use has become widespread rapidly. The device used in the study 
at most 6 points that can be felt at the same time; it is a device with a capacitive screen technology. Capacitive touch 
screen consists of insulator such as glass and combining with conductive layer. In general, these screens are used as 
conductive substance called indium tin oxide. Resistive touch screen which is more sensitive than disadvantage of 
this technology is that it has more energy consumption. The device has a 22 inch display and dual-core processor 
with the capacity to make the process fairly quickly. 
3.2. Windows Presentation Foundation platform 
WPF is a technology that can use all the features of graphic card. At the same time, it provides to develop more 
performance applications by using directX library. Advanced interfaces and vector-based operations compose the 
multi-touch technology. Also, when considered these structures would operate in a synchronous manner, Multi-point 
touch programming; StylusDevice with WPF or by using TouchDevice are provided. However, the most basic 
operation, the Mouse (Mouse) events is also necessary to bear in mind. This technology activity in 2003 in the 
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Professional Developer Conference NET Framework 3.0 and with his family has been touted when first announced 
was referred to by the code name Avalon. In 2003, the Professional Developer Conference events such as Windows 
Communication Foundation and Workflow Foundation technologies were announced to developers. WPF for 
developers has been a revolutionary innovation. Previously, only the developer to develop a forms application was 
sufficient. This work by Web developers and designers were realized as a result of the joint work. These situations 
take place in different parts of the design and code space was due. Forms applications had been falling all business 
developer and designs emerge could be missing. When taking a look at first, the WPF technology design and code 
fields separated from each other outstands. Thanks to this innovation as well as developers and designers will be 
more efficient in their fields (Anonymous, 2013).  
3.3. Model of the study 
This study has focused on the effects of the children ages 5-6 on-going pre-school education and multi-point 
touch pad when working on the concept of learning with educational practice and research. Correspondingly the 
purpose of the study; Structure of the study has been founded by creating experimental groups towards to pre-test, 
final-test, control in order to test the effect on the result. The independent variable of the study educational practices 
running on a multi-point touchpad, the dependent variable is the effect on children learning the concept of time. 
Primarily to the experimental and control groups as pre-test which has been adapted by the investigator on a multi-
point touchpad "Time Concept Evaluation" scale was applied. Both groups after applying the pre-test, the 
experimental group only by the researcher, working on a multi-point touchpad of educational practice based training 
program has been implemented.  The program that existed in school curriculum was applied for control group. For 
both groups after completion of the training program “time term scale” applied as pre-test, post-test was again 
applied. 
3.4. Research population and sampling 
The research population consists of the children 5-6 ages on-going to Elif Kindergarten that serves depending on 
Ministry of Education in Ilgın, Konya. There are two pre-school classes approximately equal each other consisting 
of homogeneously and randomly, the children whose profiles similar to each other in the school. Received research 
to students attending master classes at the school, which has been adapted by the investigator on a multi-point 
touchpad as pre-test was applied. After application of the pre-test, pre-test with the results considering child-similar 
profile experimental and control groups in a random manner by determining the experimental and control groups 
were formed. The study was conducted with 20 students taking from both classes (20+20=40) selected as a control 
group. The distribution of the students according to their age and sexes is given table 1 and table 2. 
Table 1. Distribution of children according to age 
Group Age (5) Age (6) Total 
Experiment (A) 11 9 20 
Control (B) 10 10 20 
Table 2. Distribution of children according to sex 
Group Girl Boy Total 
Experiment (A) 9 11 20 
Control (B) 6 14 20 
3.5. Prepared educational materials 
In the frame of the study, applications were developed toward to be taught of five skills related to time concept. 
These are instantaneous temporal sequence (before-now-after) skills, daily temporal sequence (yesterday-today-
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tomorrow) skills, intraday temporal sequence (morning-afternoon-evening-night) skills, seasonal concepts skills and 
time showing using tools (calendar, clock) may be listed as skills. 
Activities related to each topic prepared were applied to children 3 days a week. In this way, the program lasted 
for 5 weeks. During the training process, it sought to provide that the children to learn activities according to the 
scope of the individual or in groups on the device, that day's topics developed in accordance with the application 
that the educational games with the method and the attention drawn both amused learning 
Sample screen shots applied on multi-touch screen and developed on the platform of WPF, and taken from 
educational software is given in Fig. 1. 
 a b 
 
  
 c d 
Fig. 1.(a-b-c-d)Sample screen shots from educational software 
3.6. Statistical analysis methods 
Kolmogorov-Smirnov (K-S) test provides information about the distribution of sample data taken from a certain 
universe. This test can be used as confirmatory of chi-square test at the same time. The hypothesis (H0) means 
“observed values are suitable for theoretical values” and the hypothesis (H1) means “observed values are different 
from theoretical values”. In determining the critical values, the test gives a proper result in error margin value 
α=0.05 with confidence interval value 0.95. T-test is the method most commonly used in hypothesis testing. With 
this test, by comparing the mean values of two different groups, it is decided whether the difference is random or is 
significant. There are 3 types of t-test. These are one sample t-test, independent samples t-test and paired samples t-
test. Since there are two groups (experiment and control) studied in this research, independent two-sample t-test was 
implemented in order to evaluate the results (Anonymous, 2014). Chi-square test is based on whether the difference 
between observed frequencies and expected frequencies is significant statistically or not. While performing this test, 
data referred as qualitative is used. In addition, the continuous variables specified with measurement that qualified 
as more or less a certain degree may be used. Chi-square test is characterized by degrees of freedom. The mean of 
distribution is equal to degrees of freedom and the variance is equal to double of degrees of freedom. Chi-square 
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distribution is often used to test two independent qualitative criteria (Gungor & Bulut, 2008). This criteria is 
analysed by determining the cross table. Each cell in this cross table includes the observed frequencies. Chi-square 
test calculates the square value of difference between observed and expected frequency. Then the total ratio of these 
calculated values gives us chi-square values. If these values are greater than critical table values then it can be 
mentioned the existence of a significant relationship. 
4. Findings 
This thesis study is aimed to investigate the effects of teaching the time concept for the pre-school children age 5-
6 by using a computer system with multi-touch surface. For this purpose, it was specified 40 students in Elif 
Kindergarten. They randomly selected 20 of them from the "experiments" with group (A), with 20 of them 
remaining "control" group (B) was formed. All the students were subjected to pre-test related to the time concept in 
the scope of application. The experimental group during the 5-week training on the multi-touch concept of time 
developed educational training has been reinforced with the application software. It was taught the control group the 
time concept with traditional methods in five weeks process. Following this process, the final test to all students on 
the concept of time has been applied. Prepared prior to the application "Application Evaluation Form" at the student 
information relating to the student during the training process as well as information regarding the family is saved. 
The preliminary tests before the training and post-training evaluation results of the last test are marked on the same 
form again. The findings obtained were evaluated by statistical analysis. According to the date obtained in the end of 
the study, an analysis table was performed. In this table the application to the student's personal and family 
information, along with the concept of time learning the number of correct answers on the pre-test and post-test are 
available. Pre-test and post-test based on the difference in the number of correct answers given and analyzed have 
been added to the schedule. According to the calculated difference "good", "medium" and "bad" list are classified 
into 3 groups. In this classification, the difference between 0-4 ones, "bad", those 5-6 "medium", those 7-10 "good" 
is defined as. Analysis charts classified in the order of the list is made by degrees. When determined according to 
sibling number; it is seen that 52.5% of families have only one child, 37.5% have two children, 7.5% have three 
kids, 2.5% have 4 kids. Again it seen that when determined their occupations, 55% of mothers' work in the 
(housewife), and 45% are seen in a profession which is owned. Judging by their father's profession; fathers 47.5% of 
the civil servants, 42.5% of self-employed workers, 7.5% of the workers, 2.5% of the unemployed. When 
determined their deficiency status, it is seen that 80% of the students have no deficiencies, 20% have deficiency 
such as attention disorder, Down syndrome, hearing-speech-mentally handicapped. Judging by family income status 
of the family of the 42.5% in the high-income, 35% of the median income level, with 22.5% of the owners was 
found to be the low-income. Judging by the association of family status, it is seen that 12.5% of parents' lived in 
separate, 87.5% they lived together. It was observed that pre-test and post-test given to the number of correct 
answers according to the calculated difference value after the classification, number of students, experimental or 
control group without distinction when evaluated students 12.5% in the "good", 50% in the "average", 37.5%  in the 
"bad". Research conducted under the pre-test and post-test when calculating the average of correct answers given in 
the experimental or control group, without distinction of rank with 1.75/10 and 6,8/10 respectively. When the 
distinction between experimental and control groups for the pre-test and the average number of correct answers, 
respectively, 1.7/10 and 1.8/10, the average number of correct answers for the final test, respectively 7.4/10 and 
6.2/10 has been calculated. 
Given these values, it was observed that the experimental and control group mean values of the pre-test correct 
answers are very close together (1.7 - 1.8), while the average value of the correct answer in the final test of the 
experimental group in visibly (7.4 - 6.2) increased. This situation can be seen from the graphic as shown in Fig.2. 
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Fig. 2. The distribution of mean values of pre-test and post-test according to the groups 
Chi-square test, T-test and Kolmogorov-Smirnov test were carried out for the findings obtained from study result 
in the frame of statistical analysis and made assessment.    
“Difference” variable to the normal distribution Kolmogorov-Smirnov test was performed for compliance. The 
results from this test are given in table 3. 
Table 3. One-sample Kolmogorov-Smirnov test results 
 Difference 
Mean 5.05 
Standard Deviation 1.21 
Kolmogorov-Smirnov Z 1.142 
Asymptotic Signum  0.147 
 
Statistical significance value was found as (asymptotic signum), ie p-value p = 0.147 respectively. If we do the 
test with a 5% error level of p = 0.376> α = 0.05 "because the variables are consistent with normal distribution" 
hypothesis rejected. So the "Difference" variable indicates conformity to the normal distribution. 
The average of the two groups of parametric tests to test the significance of the two independent samples t tests 
were performed, and test results are given table 5. Here, H0 hypothesis indicates “the difference value is not 
significant” and H1 hypothesis indicates “the difference value is significant”. Belonging to the group "difference" 
variable statistics are also given in table 4. 
Table 4. Group statistics 
 Group Subject Mean Std. Deviation Std. Error Mean 
Difference 
A 20 5.700 1.1285 0.25236 
B 20 4.400 0.9403 0.21026 
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             Table 5. Independent 2-samples t-test results 
  95% confidence 
Interval of the difference 
 t Signum (p) Mean diff. Std. error diff. Lower Upper 
Difference  
(Equal variances assumed) 3.958 0.000 1.300 0.32847 0.63504 1.96496 
 
Statistical significance value (signum value) ie p-value was found as p=0.000. If we do the test with a 5% error 
level (p = 0 <α = 0.05) when the H0 hypothesis is rejected. So the average of the two groups there is a difference 
between the 95% confidence levels. In other words, the difference is significant. 
The 5-6 age children group in applied, for the purpose of determining the parents of children with data on the 
success of the effect on whether or not, the Group * Degree cross-tabulation made and chi-square tests were 
performed. Here, H0 hypothesis indicates “the difference value between success degree and groups is significant” 
and H1 hypothesis indicates “the difference value between success degree and groups is not significant”. The test 
results are shown in table 6. 
              Table 6. Group*Degree cross-tabulation 
 Degree 
         Total 
 Bad Average Good 
Group 
A 
(experiment) 
Count 3 12 5 20 
% within group 15.0 60.0 25.0 100.0 
% within degree 20.0 60.0 100.0 50.0 
B  
(control) 
Count 12 8 0 20 
% within group 60.0 40.0 0.0 100.0 
% within degree 80.0 40.0 0.0 50.0 
Total 
Count 15 20 5 40 
% within group 37.5 50.0 12.5 100.0 
% within degree 100.0 100.0 100.0 100.0 
 Value Asymptotic signum (p)  
Chi-square 11.200 0.004  
Likelihood ratio 13.519 0.001  
 
According to the test results, the hypothesis is tested whether there was a significant difference between degree of 
success of the A and B groups or not. Within 5% error level, the difference between them was found statistically 
significant (p = 0.004 <α = 0.05). So it can be said that, the “group” variable has an effect on the degree of success 
values.  
Similarly, the Family Unity Status *Degree cross-tabulation made and chi-square was applied, and obtained test 
results are shown in table 7. 
 
            Table 7. Family Unity Status*Degree cross-tabulation 
 Degree 
Total 
Bad Average Good 
Family 
Unity 
Parents 
together 
Count 2 3 0 5 
% within family status 40.0 60.0 0.0 100.0 
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Status % within degree 13.3 15.0 0.0 12.5 
Parents 
seperate 
Count 13 17 5 35 
% within family status 37.1 48.6 14.3 100.0 
% within degree 86.7 85.0 100.0 87.5 
Total 
Count 15 20 5 40 
% within family status 37.5 50.0 12.5 100.0 
% within degree 100.0 100.0 100.0 100.0 
 Value Asymptotic signum (p)  
Chi-square 0.838 0.658  
Likelihood ratio 1.453 0.484  
 
According to the test results, the family's association with the status value of the degree of success is a 
statistically significant difference is required to test, the hypothesis with error level of 5% and the difference was 
statistically insignificant (p = 0.658 <α = 0.05). So the family is together or separately has no effect on the degree of 
success values. 
In another test, the Family Financial Situation * Degree cross-scheduling made tangible and chi-square test was 
applied. The test results are given table 8. 
                   Table 8. Family Financial Situation*Degree cross-tabulation 
 Degree 
Total 
Bad Average Good 
Family 
Financial 
Situation 
Low 
Count 4 3 2 9 
% within family 
financial situation 44.4 33.3 22.2 100.0 
% within degree 26.7 15.0 40.0 22.5 
Medium 
Count 7 7 0 14 
% within family 
financial situation 50.0 50.0 0.0 100.0 
% within degree 46.7 35.0 0.0 35.0 
High 
Count 4 10 3 17 
% within family 
financial situation 23.5 58.8 17.6 100.0 
% within degree 26.7 50.0 60.0 42.5 
Total 
Count 15 20 5 40 
% within family 
financial situation 37.5 50.0 12.5 100.0 
% within degree 100.0 100.0 100.0 100.0 
 Value Asymptotic signum (p)  
Chi-square 5.139 0.273  
Likelihood ratio 6.846 0.144  
 
According to the test results with the financial situation of the family values of the degree of success is a 
statistically significant difference m is required to test, the hypothesis with error level of 5% and the difference was 
not statistically significant (p = 0.273> α = 0.05). So the degree of success of the family's financial situation has no 
effect on success rates. 
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5. Results and discussion 
Pre-school education is an important period that provides physical, emotional, social and mental development of 
children. In this period after the effective training of children in their communities constitute the roots and trunk. 
Therefore, effective and extremely positively received an education is only a critical factor. The education supported 
computer has often emerged recently and it has been a field developed application on it. It has been found in many 
studies that the education supported computer has contributed to education more efficient, and permanent. People 
are adapted to enter of technological innovations in their life as if they were indispensable need. Many educational 
institutions and distribute tablet computers to students studying documents related to education, testing and 
animation based on the empirical applications of these devices offers the use of students. The students can reach 
easily both visual and auditory educational documents, and they spend more time in the enjoyable atmosphere to 
study. In this study, educational applications were developed on a computer system that has multi-touch screen 
surface for the purpose of teaching the time concept toward to pre-school period, and it was investigated that the 
effectiveness of such a supportive education system. Educational materials regarding time concept transferred to 
digital media and converted into visual and auditory training materials on WPF software platform which runs on 
touch screen. Subsequently, it was applied on the students for the age 5-6 in Elif Kindergarten. Under application of 
two different groups consisting of 20 children was determined randomly. One of these groups was designated as the 
control group and the other experiment. Time concept described 20 children in the experiment group for five weeks. 
During time concept training, educational applications that we had realized in thesis study were applied on our 
device that has multi-touch screen surface. Prior to application of the concept of time to the experimental group 
applied tests which contains questions and answers to the test are recorded. The concept of time after 5 weeks of 
training that includes questions related to time and test the answer to the last test has been applied. Pre-test for 
experiment group was applied to control group at the same time, and the answers to the tests were recorded. 
However, both located in the experimental group and the control group of 40 children, number of siblings, mother 
and father's occupation, family and financial situation of the association with the child's disability status information 
via a form has been prepared.  All findings obtained as a result of study were analyzed statistically and descriptive. 
Difference variable number of correct answers given in the pre-test and final test is the difference between the 
numbers of correct answer given. The difference variable degrees of variable digital data including well-mid-evil is 
a form of classified into three groups. When classifying the difference between the value of variable 0-4 "bad", 5-6 
"average" and 7-10 "good" has been called. Statistical analysis of experimental and control groups in the pre - test 
and post-test results according to established and highly variable differences were examined. Group and family 
status variable according to the degree of cross-evaluation was done. When looked at the result of statistical Chi-
Square test that multi-point touchpad screen of the concept of time training the experimental group, traditional 
education has been more successful than the control group (see table 6). The association of family status of a child's 
success in the training has no effect (see table 7). In addition to this, the family's financial situation will have an 
impact on the success of the training has been observed that the performance (see table 8). Number of siblings and 
parents have an impact evaluation of the success of the profession has been observed (see table 3). 
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